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General Information. All reactions have been carried out in oven-dried Schlenk tubes. CdBr 2 (98%) was purchased from Alfa and kept in a glove box; ZnI 2 (99%) was purchased from Sinopharm Chemical Reagent Co., Ltd and kept in a glove box.
MTBE and 1,4-dioxane were dried over sodium wire with benzophenone as the indicator and distilled freshly before use. Other reagents were used as received without further treatment. All the temperatures are referred to the oil baths used.
N-internal 2-alkynylic amine 1c, [1] 1d, [1] 1e, [2] 1g [1] and deuterated phenylacetylene d-2a [3] were prepared according to literature methods.
Synthesis of N-propargylic amines
(1) 1-(2-Undecynyl)pyrrolidine (1a) (lwl-7-51)
To a flame-dried Schlenk bottle were added CuBr (218.5 mg, 1.5 mmol), 4 Å molecular sieves (3.0125 g), pyrrolidine (855.0 mg, 12 mmol), toluene (10 mL), paraformaldehyde (361.2 mg, 12 mmol), toluene (10 mL), 1-decyne (1.3720 g, 10 mmol), and toluene (10 mL) sequentially under Ar atmosphere. The resulting mixture was then stirred at 80 o C for 12.5 h. After the completion of the reaction as monitored by TLC, the crude reaction mixture was filtrated through a short column of silica gel eluted with EtOAc (50 mL). After evaporation, the residue was purified by column chromatography on silica gel to afford 1a (1.7821 g, 80%) (eluent: petroleum ether/ ethyl acetate = 1/1) as a liquid: To a flame-dried Schlenk bottle were added CuBr (146.8 mg, 1.0 mmol), 4 Å molecular sieves (3.0113 g), paraformaldehyde (384.2 mg, 12.0 mmol), piperidine (1.0256 g, 12.0 mmol), toluene (15 mL), 1-decyne (1.4535 g, 10.0 mmol), and toluene (15 mL) sequentially under Ar atmosphere. The resulting mixture was then stirred at room temperature for 18 h. After the completion of the reaction as monitored by TLC, the crude reaction mixture was filtrated through a short column of silica gel eluted with ethyl ether (100 mL). After evaporation, the residue was purified by column chromatography on silica gel to afford 1h (1.6009 was then stirred at room temperature for 12 h. After the completion of the reaction as monitored by TLC, the crude reaction mixture was filtrated through a short column of silica gel eluted with EtOAc (100 mL). After evaporation, the residue was purified by column chromatography on silica gel to afford 1i (822. 4 (2) (E)-2-(4-tolyethynyl)-1-(2-undecenyl)pyrrolidine (3ab) (cyf-2-62)
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Typical Procedure I: To a dry Schlenk tube with a polytetrafluoroethylene plug was added CdBr 2 (27.7 mg, 0.1 mmol). Then the catalyst was dried under vacuum with heating. 1a (221.1 mg, 1.0 mmol), MTBE (3 mL), 4-tolyacetylene 2b (238.5 mg, 2.0 mmol), and MTBE (3 mL) were then added sequentially under Ar atmosphere. The resulting mixture was stirred at 120 o C for 36 h. After the completion of the reaction as monitored by TLC, the crude reaction mixture was filtrated through a short column of Al 2 O 3 eluted with EtOAc (50 mL). After evaporation, the residue was purified by column chromatography on silica gel to afford 3ab (172.0 mg, 51%) (eluent: petroleum ether/ acetone = 100/1 (300 mL) to 50/1 (200 mL)) as a liquid: δ 7.32 (d, J 
To a dry Schlenk tube with a polytetrafluoroethylene plug was added CdBr 2 (27. 
